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MECHANIZED UNIT FOR PROTECTIVELY ENCASING A UTILITY IN 
A TRENCH WITH PROCESSED EXCAVATED TRENCH MATERIAL 

Background of the Invention 

Mechanized units are known that are moved through a trench in the 
ground for the purpose of laying a continuous length or connected lengths of a 
utility or utilities, such as conduits, pipes, cables, etc. or combinations thereof. 
The mechanized unit is primarily intended to place in the trench flexible utilities 
such as electrical and communication and data cables or rigid pipes for water, 
sewer, and/or gas, or any combination thereof, and then encase the one or more 
utilities with protective material The mechanized unit may be propelled through 
the trench by being connected directly to the device that excavates the trench or 
by any other mechanical moving device, such as a tractor or other vehicle. 

In one type of application, the flexible utility or utilities pass down through 
the unit onto the bottom of the trench by means of a guide device that maintains a 
desired spatial relationship between utilities in applications in which more than one 
utility is laid in the trench. As the utility or utilities pass through and/or exit the guide 
device, protective material, which has been deposited in the upper portion of the 
mechanized unit, gravitates in a generally vertical direction through the mechanized unit, 
onto and around the utility or utilities being installed. This type of installation has a 
disadvantage in that the material to be used for the encasement must be specially 
obtained, usually by purchasing, from a suitable processing facility, such as a 
gravel/sand pit or stone quarry. Alternatively, the encasement material must be 
processed on site using portable screening equipment. The purchasing, hauling and 
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handling or processing and handling of this protective material can add considerable 
time and costs to the installation. 

Accordingly, it is desirable to provide a mechanized unit that 
overcomes the forgoing disadvantages in an application that uses excavated trench 
material and that can protect the utility or utilities in a trench in a manner that is 
efficient and cost effective. 

Brief description of the Invention 

In accordance with the invention a mechanized unit is provided that 
places a continuous length or connected lengths of a utility or utilities at a 
predetermined spatial relationship with each other near the bottom of an excavated 
trench. As the mechanized unit moves along the trench, it sweeps the excavated 
material that has been placed along the one or both sides of the trench back into 
the trench onto a screening member. The screening member is constructed so that 
layers of the excavated material of increasing particle size are deposited over the 
utility or utilities. The layer of smallest particles directly encase the utility or 
utilities rather than larger size particles. This protects the utility or utilities from 
stresses or direct physical damage that would be caused by large excavated soil or 
rock particles. The mechanized unit of the invention accomplishes this in one 
continuous operation together with the laying of the one or more utilities. 

In the invention the mechanized unit is provided with vertical side 
walls that hold back the sides of the trench. This prevents collapse of the trench 
walls and also prevents any material from falling into the trench which could 
damage the utility or utilities being installed prior to their encasement by the 
protective screened material. 
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Brief Description of the Drawings 

Other objects and advantages of this invention will become more 
apparent by referring to the following description of operation and referring to the 
accompanying drawings, in which: 

FIG. I is a side elevational view in cross-section of the mechanized 

unit; 

FIG. 2 is a top view; and 

FIG. 3 is a orthographical view of the screening member. 

Detailed Description of the Invention 

Referring to the drawings, the mechanized unit I of the invention is 
pulled (from right to left as shown in FIG. 1) through a trench 2 by a conventional 
trencher unit 3, illustratively of the wheel type, which excavates the trench. Such 
trencher units 3 can dig a trench of predetermined depth and width as it moves 
along the ground. Any other suitable mechanism can be used to excavate the 
trench and the trench also can be hand dug. As the trencher 3 moves it deposits 
the material 7 that has been excavated along one or both sides of the top 1 1 of the 
trench 2. 

The mechanized unit 1 has a frame to which is mounted a pair of 
vertical side walls 30 formed by metal plates that are spaced apart by a distance 
generally corresponding to the space between the trench walls. As the mechanized 
unit 1 moves forward, the utility or utilities 4 being installed pass down from a 
supply source (not shown) through the mechanized unit 1 and into the trench 2. 
The supply source for the one or more utilities 4 can be, for example, one or more 
reels of cable that are carried by the unit 1 or by a vehicle moving in parallel with 
unit 1 along the trench 2, or pieces of pipe that are laid down and are joined 
together. The one or more utilities 4 are positioned near the bottom of the trench 
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2, by means of a guide device 6 which can be formed of a plurality of rollers or 
chutes, as appropriate. If more than one utility is being laid in the trench, the guide 
device 6 is preferably configured to maintain a desired spatial relationship between 
the one or more utilities. The unit side walls 30 prevent the trench from collapsing 
and protect the utility or utilities as they are laid in the trench. 

A plow 8 is mounted to each side of the frame of the mechanized 
unit 1 at an angle, for example, about 45°. The plows 8 are above the trench top 
1 1 and contact the excavated material 7 deposited along the one or both sides of 
the top 1 1 of trench 2. As the mechanized unit is moved forward, the plows 8 
sweep the material 7 back into the trench 2 onto the top of a screening member 10, 
described below, mounted to the frame of the mechanized unit 1. As shown in FIG 
2, the ends of the plows 8 are stabilized by chains 8a or rigid struts connected to 
the frame of the unit. The height of plows 8 is raised and lowered, preferably by a 
hydraulic device 9, or by any other mechanical means, for example a threaded 
screw arrangement, so that the appropriate amount of excavated material 7 is 
plowed back into the trench 2. 

The screening member 10 is fixedly connected to the frame of 
mechanized unit 1 and extends below the top 1 1 of the trench 2. The screening 
member 10 fits between the mechanized unit side walls 30 and slopes in a 
downward direction towards the rear of the unit 1. The screening member 10 has 
at least one screen and preferably a number of layers of screens that lie above one 
another and are spaced apart vertically. In the embodiment of the invention being 
described, and referring to FIG. 3, two screens 12 and 13 are illustratively shown 
for the screening member 10. The two screens 12 and 13 are fixedly mounted to 
the frame of screening member 10 which is mounted to the framework of unit 1. 
The upper screen 12 has openings 12a that are larger than the openings 13a of the 
lower screen 13. The trailing, or rear, end of the upper screen 12 extends further 
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out from the frame of screening member 10 than the trailing edge of the lower 
screen 13. This also can be seen in FIG. 1 . 

In general, any number of screens can be used for the screening 
member 10. There can by only one screen. Where multiple screens are used, the 
screens would have progressively smaller openings (mesh size) from the top to 
bottom of the screening member. Also, the trailing end of each screen would 
progressively extend further out in the direction rearwardly of the mechanized unit 
from the bottom to top of the screening member. That is, the length of each 
screen becomes progressively shorter from the top to bottom of the screening 
member. The screens of unit 10 can be of any suitable material, metal being 
preferred for durability. Also, the size of the screen mesh openings is selected in 
accordance with the size of material 18 required to protect the utility or utilities and 
the properties of the material excavated from the trench that is being moved back 
into the trench. 

A shaker 14 formed by a hydraulic motor 15 or any other mechanical 
means is mounted to the unit 1 framework. The motor 15 turns a crankshaft 16 
that is connected to the screening member 10 frame by a connecting rod 17. The 
shaker 14 is operated at a desired rate and preferably has a movement that moves 
the screening member 10 by a desired distance forward and back and up-and-down. 
Any suitable type of shaking or vibrating device can be utilized. In addition, 
although more complex, the screens of the screening member 10 can be moved 
individually with respect to each other. 

The shaking action accomplished by the shaker 14 facilitates the 
passage of the excavated material through each successive screen of the screening 
member. In the multi-screen embodiment illustrated, the portion of the excavated 
material 7 that has been plowed from the top of the trench onto the screening 
member 10 and that has a size smaller than the openings 12a of the top screen 12 
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will pass through the top screen 12 and gravitate to the next lower screen 13 with 
smaller openings 13a. The particles having a larger size than the openings 12a of 
the upper screen 12 slide off of the downwardly sloping top surface of screen 12 
and back into the trench. Similarly, the particles that pass through openings 12a of 
the upper screen 12 onto the top surface of the lower screen 13 but are too large 
to pass through the lower screen openings 13a slide off the top surface of the 
lower screen 13 back into the trench. The particles that pass through the lower 
screen smaller openings 13a fall directly down into the trench encasing the utility 
or utilities. 

As the excavated material passes vertically through the successive 
screens 12 and 13 it is separated by particle size. The smallest size particles 18 
pass through the lowest screen 13 to directly contact and cover the utility or 
utilities 4 that have been placed near the bottom of the trench 2. If the one or 
more utilities are slightly raised from the trench floor, the smaller size particles will 
flow below them and form a bed. The particles that slide off of the upper screen 
12 form the top layer of the encasement. 

As the mechanized unit 1 moves forward, three layers of encasing 
material of progressively larger particle size are laid over the one or more utilities 4. 
The first layer is the smallest particle size material 18 that passes through the 
openings of the lower screen 13. The second layer is the particles of material that 
have passed through the larger openings 12a of the upper screen 12 but are too 
large to pass through the openings 13a of the lower screen layer 13. The third 
layer is the larger particles 19 that have not passed through the openings 12a of 
the upper screen 12. These large particles 19 gravitate down along the upper 
surface of the upper screen 12 and are shaken down and to the rear of that screen 
until they fall off of the back end of that screen 12 and gravitate onto the layers of 
material, including the one formed of the smaller particles 18, that cover and 
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protect the utility or utilities. Even though the size of the particles 19 falling off 
the upper surface of the top screen 12 may be relatively large, they do not damage 
the one or more utilities laid in the trench since these are already covered by two 
layers of material of smaller particle size. Also, the force of the large particles 19 
sliding off the top of the upper screen 12 is relatively small as compared to a direct 
vertical drop of such large size particles. Accordingly, as seen, the screening 
member 10 functions to cover the utility or utilities with layers of protective 
materials of successively increasing particle size. 

Where the screening member 10 has only one screen, two layers of 
particles will be provided. The first is formed by the particles passing through the 
screen opening and the second by the larger size particles that slide off of the 
screen. 

A guide device 20 is attached at the rear of the mechanized unit 1 to 
place a warning ribbon 21 in the trench above the installed utility or utilities. The 
roll of warning ribbon 22 is supported by a warning ribbon roll support 23 attached 
to the unit 1 framework. 

Specific features of the invention are shown in one or more of the 
drawings for convenience only, as each feature may be combined with other 
features in accordance with the invention. Alternative embodiments will be 
recognized by those skilled in the art and are intended to be included within the 
scope of the claims. 
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